Analysis of the human fetal liver hematopoietic microenvironment.
In the adult, hematopoietic stem cells (HSCs) are resident in the bone marrow (BM) compartment and are in direct association with the BM stromal microenvironment. However, human adult HSCs are largely quiescent and undergo limited self-renewal. This is in contrast to the higher frequency of cycling HSCs undergoing self-renewal during fetal development when hematopoiesis is transiently localized to the fetal liver (FL), suggesting that FL provides a more conducive microenvironment to support HSCs. Here, we provide phenotypic and molecular characterization of primary human FL stromal cells capable of supporting human repopulating progenitors. Qualitative and quantitative analysis revealed several properties unique to FL stromal cells compared to adult BM-derived stroma that included a greater than 10-fold enhanced proliferative capacity of FL stromal vs adult BM, and a 2-fold increase in the number of N-cadherin- and osteopontin-expressing cells. Supportive of extrinsic influences likely to modulate HSC expansion, global gene expression microarray analysis revealed that FL stroma has higher expression of regulators of the Wnt signaling pathway compared to adult BM stroma, which demonstrated an increased expression of the Notch signaling pathway. Our results suggest that human FL stromal cells provide a unique microenvironment to HSCs compared to adult BM stroma by controlling Wnt signaling of HSCs during human fetal hematopoietic development, while Notch signaling is tightly regulated by the HSC microenvironment in the adult. We propose that the human HSC niche is ontogenically controlled during human development to provide appropriate expansion of fetal HSCs and subsequent maintenance of adult HSCs.